













































































































RSLQLRQH FRPXQH FKH SHU ELODQFLDUH XQ VLVWHPD D ULSDUWL]LRQH VLD QHFHVVDULD OD SUHVHQ]D GL XQD FRPSRQHQWH D











































































/H DWWXDOL GLIILFROWj GHL VLVWHPL SUHYLGHQ]LDOL VRQR GD ULFRQGXUUH HVVHQ]LDOPHQWH DO SDUWLFRODUH
PHFFDQLVPRILQDQ]LDULRHDOODFRQVHJXHQWHLOOXVLRQHFRQWHQXWDQHLVLVWHPLD 






YDQWDJJL H VYDQWDJJL GHOOH GLIIHUHQWL SURSRVWH GL ULIRUPD ODQFLDWH GD HFRQRPLVWL HG LVWLWX]LRQL
LQWHUQD]LRQDOL
4XHVWRFDSLWRORqVXGGLYLVRLQGLHFLVH]LRQLFRPSUHVDO·LQWURGX]LRQHHSDUWHGDOODGHVFUL]LRQHGHOOH
GLYHUVH PRGDOLWj GL IXQ]LRQDPHQWR GHL SURJUDPPL SUHYLGHQ]LDOL HG L ULVFKL FKH OL FDUDWWHUL]]DQR
RSHUDQGRXQDFODVVLILFD]LRQHDVHFRQGDGHOOHPRGDOLWjGLILQDQ]LDPHQWRGHLEHQHILFLSUHYLGHQ]LDOLHGHO
ORUR PHWRGR GL FDOFROR /D WHU]D VH]LRQH HVDPLQD OH GLVWRUVLRQL FDXVDWH GDL VLVWHPL SUH YLGHQ]LDOL








VLVWHPD SUHYLGHQ]LDOH PXOWLSLODVWUR ODQFLDWD GD DXWRUHYROL HFRQRPLVWL HG LPSRUWDQWL LVWLWX]LRQL
LQWHUQD]LRQDOLWUDFXLOD%DQFD0RQGLDOH/DVHWWLPDVH]LRQHULSRUWDOHHVSHULHQ]HGLULIRUPDGHLVLVWHPL
SHQVLRQLVWLFL UHDOL]]DWH DOO·HVWHUR 1HOO·RWWDYD H QRQD VH]LRQH VRQRHVDPLQDWH OH SRVVLELOL IRUPD GL


































































/D PDJJLRU SDUWH GHL SURJUDPPL SUHYLGHQ]LDOL SXEEOLFL QHO PRQGR VRQR VWDWL H VRQR WXWWRUD
ILQDQ]LDWLVXOODEDVHGLXQ3D\$V<RX*RFLRqDWWUDYHUVRODWDVVD]LRQHGHOODFODVVHJLRYDQHSHUSRWHU
ILQDQ]LDUHLEHQHILFLFRUUHQWLDOODSRSROD]LRQHDQ]LDQD
3HU GHVFULYHUH LO IXQ]LRQDPHQWR GHL GXH VLVWHPL GD XQ SXQWR GL YLVWD DQDOLWLFR RSHULDPR XQD
VHPSOLILFD]LRQHFRQVLGHUDQGRXQLFDIXQ]LRQHGHOVLVWHPDSUHYLGHQ]LDOHTXHOODGLDVVLFXUDUHXQUHGGLWR
DJOLLQGLYLGXLFKHLQHWjDQ]LDQDQRQSHUFHSLVFRQRSLLOVDODULRFRQVHJXHQWHO·DWWLYLWjODYRUDWLYDH
















FRPSRVWD GD GXH JHQHUD]LRQLODJHQHUD]LRQHLQHWjDWWLYDQDWDQHOSHULRGRWHODJHQHUD]LRQHGL
LQGLYLGXLDQ]LDQLLQSHQVLRQHQDWDQHOSHULRGRW$OWHPSRWDYUHPR t L JLRYDQLFKHODYRUDQRH 1 - t L 
DQ]LDQLLQSHQVLRQHSRLFKpODSRSROD]LRQHFUHVFHDOWDVVRQ 1 ) 1 ( - + = t t L n L ,VDODULFUHVFRQRLQYHFH











,Q RJQL SHULRGR TXLQGL OD VRPPD UDFFROWD VRWWR IRUPD GLFRQWULEXWL SUHYLGHQ]LDOL GDL JLRYDQL
ODYRUDWRULGHYHHJXDJOLDUHODVRPPDQHFHVVDULDSHUILQDQ]LDUHLOSDJDPHQWRGHLEHQHILFLSHQVLRQLVWLFL
 t b DJOLDQ]LDQLLQSHQVLRQH





  1 ) 1 )( 1 ( - + + = t
Rip
t w g n b q    

,OUHQGLPHQWRGHLFRQWULEXWLYHUVDWL 1 - t w q qGXQTXHSDULDOSURGRWWRGHOWDVVRGLFUHVFLWDGHOOD
SRSROD]LRQHHGHOWDVVRGLFUHVFLWDGHLVDODUL
,QXQVLVWHPDDULSDUWL]LRQHLOUHQGLPHQWRLQHTXLOLEULRILQDQ]LDULRqSRVLWLYRVHLODYRUDWRULFKH









 1 ) 1 ( - + = t
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FUHVFLWD GHOOD SRSROD]LRQH FKH GHWHUPLQD LO QXPHUR GL JLRYDQL FKH FRQFRUURQR D VRVWHQHUH RJQL
DQ]LDQR 7DOH VRPPD UDSSUHVHQWD LO WDVVR GL FUHVFLWD GHOO·HFRQRPLD QJ 8Q SLD QLILFDWRUH














KD FDUDWWHUL]]DWR OD PDJJLRU SDUWH GHL SDHVL LQGXVWULDOL]]DWL KD LQGRWWR L *RYHUQL D ULWHQHUH
FRQYHQLHQWHGDOSXQWRGLYLVWDILQDQ]LDULRO·DGR]LRQHGLXQVLVWHPDSUHYLGHQ]LDOHILQDQ]LDWRFRQLO
PHWRGRGHOODULSDUWL]LRQH1HJOLXOWLPLGHFHQQLSHUzVLqDVVLVWLWRQHOODPDJJLRUSDUWHGHOOHHFRQRPLH
DYDQ]DWH DG XQD GLPLQX]LRQH WHQGHQ]LDOH GHO WDVVR GL FUHVFLWD GHOO·HFRQRPLD FKH KD LQFLVR
QHJDWLYDPHQWHVXOODGLQDPLFDGHOOHHQWUDWHHGDOSURJUHVVLYRLQYHFFKLDPHQWRGHOODSRSROD]LRQHFKHKD
IRUWHPHQWHLQFUHPHQWDWROHXVFLWH/·HPHUJHUHGLTXHVWLGXHIDWWRULHVRJHQLKDSHUWDQWRPLQDWR OD
VRVWHQLELOLWj ILQDQ]LDULD GHL VLVWHPL SHQVLRQLVWLFL SXEEOLFL ULFKLHGHQGR XQ WHPSHVWLYR LQWHUYHQWR GL






















SHQVLRQH LO VLVWHPD SUHYLGHQ]LDOH LQFRUUH QHO FRVLGGHWWR ´ULVFKLR GHPRJUDILFRµ 1HL VLVWHPL D
ULSDUWL]LRQHLOULVFKLRGHPRJUDILFRqSLHYLGHQWHLQTXDQWRqHVSOLFLWRORVFDPELRLQWHUJHQHUD]LRQDOHLO
VLVWHPDDFDSLWDOL]]D]LRQHQRQqFRPXQTXHLPPXQHGDWDOHSHULFROR





6H LO PHWRGR GL FDOFROR GHOOD SHQVLRQH q TXHOOR DFRQWULEXWL GHILQLWL LO ULVFKLR GHPRJUDILFR q
VRSSRUWDWRGDLJLRYDQLGLRJJLFKHUDSSUHVHQWDQRLSHQVLRQDWLGLGRPDQLLQTXDQWRXQDEEDVVDPHQWR
GHOWDVVRGLFUHVFLWDGHOODSRSROD]LRQHQVLWUDGXFHLQXQDULGX]LRQHGHOWDVVRGLUHQGLPHQWRGHL
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ULSDUWL]LRQH D FRQWULEXWL GHILQLWL XQD ULGX]LRQH GHO WDVVR GL QDWDOLWjQ DYUjO·HIIHWWR GL ULGXUUH WDOH


































,FRQWULEXWLYHUVDWLGDOODJHQHUD]LRQHGLODYRUDWRULDOWHPSRWqSDULD t t t L w q LQTXHOORVWHVVR
SHULRGRLEHQHILFLFKHYHQJRQRGLVWULEXLWLDLSHQVLRQDWLVRQR

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  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3RLFKpRJQLLQGLYLGXRDQ]LDQRSRVVLHGHTXRWHSDULD ) 1 ( 1 1 r wt t + - - q VHFRQVLGHULDPRXQ·HFRQRPLD
FKLXVDDJOLVFDPELFRQO·HVWHURJOLXQLFLDFTXLUHQWLGLWDOLTXRWHVRQRJOLLQGLYLGXLDSSDUWHQHQWLDOOD
JHQHUD]LRQHDWWLYDRJQXQRGHLTXDOLDFTXLVWHUjTXRWHSDULD t tw q ,QWHUPLQLDJJUHJDWLGRYUjYHULILFDUVL
XQD FRUULVSRQGHQ]D WUD L FRQWULEXWL YHUVDWL GDOOD JHQHUD]LRQH DWWLYD H OH SHQVLRQL SDJDWH LQ
W ) 1 ( 1 1 1 r L w L w t t t t t t + = - - - q q GDFXLGRSROHRSSRUWXQHVHPSOLILFD]LRQLQHGHULYDFKH
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 H FRQ HVVR VL LQWHQGH LO ULVFKLR FKH OH UHJROH FKH GHWHUPLQDQR L EHQHILFL VLDQR
PRGLILFDWH SULPD R GXUDQWH LO SHQVLRQDPHQWR DWWUDYHUVR LO SURFHVVR SROLWLFR DYHQGR FRPH
FRQVHJXHQ]DXQDULGX]LRQHGHOYDORUHGHOOHSUHVWD]LRQLSUHYLGHQ]LDOLHXQWUDWWDPHQWRLQLTXRGHOOH
GLYHUVHJHQHUD]LRQL





UHJROD LO IXQ]LRQDPHQWR OD SRVVLELOLWj GL XWLOL]]DUH LO SRWHUH GHFLVLRQDOH VXOOD GHWHUPLQD]LRQH GHL
EHQHILFL SHQVLRQLVWLFL SHU RWWHQHUH LO FRQVHQVR HOHWWRUDOH RJJL IDFHQGRQH ULFDGHUH LO FRVWR VXOOH
JHQHUD]LRQLIXWXUH
6H WRUQLDPR D SUHQGHUH FRPH VWUXPHQWR SHU OD GHVFUL]LRQH GHO IXQ]LRQDPHQWR GHL VLVWHPL
SUHYLGHQ]LDOLLOPRGHOORDJHQHUD]LRQLVRYUDSSRVWHJLjXWLOL]]DWRQHLSDUDJUDILSUHFHGHQWLSRVVLDPR
YHGHUHFRVDDFFDGHTXDQGRXQSDHVHLQWURGXFHXQVLVWHPDDULSDUWL]LRQH/HULVRUVHFKHYHQJRQR
UDFFROWHGDOODJHQHUD]LRQHGLODYRUDWRULGHOSHULRGRLQFXLYLHQHGDWRDYYLRDOVLVWHPDSDULD t tL w q 








































































O·LPPLJUD]LRQH FODQGHVWLQD HWF , GLIHQVRUL GL WDOH LQL]LDWLYD VRVWHQJRQR FKH WDOL LQIOXHQ]H SRWUHEEHUR HVVHUH HYLWDWH



















5LYROJLDPR EUHYHPHQWH XQD SDUWLFRODUH DWWHQ]LRQH DL UHQGLPHQWL GL OXQJR SHULRGR GHL PHUFDWL
ILQDQ]LDUL/·DQDOLVLGHLGDWLVWRULFLRIIUHXQLPSRUWDQWHSXQWRGLSDUWHQ]DSHUOHSUH YLVLRQLIXWXUHPD
VFRQWD IRUWL OLPLWD]LRQL GRYXWH DL FDPELDPHQWL FKH KDQQR ULJXDUGDWR L FRPSRUWDPHQWL GHL
FRQVXPDWRUL GHOOH LPSUHVH H GHO VHWWRUH SXEEOLFR² LQ WHUPLQL GL DXPHQWR GHO SUHOLHYR ILVFDOH²








,Q SDUWLFRODUH *RHW]PDQQ H -RULRQ  ULFRVWUXLVFRQR OXQJKH VHULH VWRULFKH GHL UHQGLPHQWL
D]LRQDULUHODWLYLDGXQDPROWHSOLFLWjGLSDHVLULVDOHQGRLQGLHWURQHOWHPSRILQRDJLXQJHUHDQFKHDJOL
DQQL 9HQWL *OL DXWRUL VRQR ULXVFLWL DG LQFOXGHUH DQFKH TXHOOH HFRQRPLH FKH KDQQR VSHULPHQWDWR












YHQWHQQLR KDQQR UHDOL]]DWR LPSRUWDQWL ULIRUPH GHL VLVWHPL SUHYLGHQ]LDOL FRQ O·LQWURGX]LRQH GL























,O WUDGL]LRQDOH PRGHOOR GHO FLFOR YLWDOH VRWWROLQHD FKH OD SUHVHQ]D GL SURJUDPPL SHQVLRQLVWLFL
ULGXUUHEEHLOULVSDUPLRSULYDWRGHOOHIDPLJOLH
,OVHWWRUHSXEEOLFRLQIDWWLDQGUHEEHDPRGLILFDUHOH
GHFLVLRQL GL FRQVXPR H GL ULVSDUPLR GHOOH IDPLJOLH LQWHUYHQHQGR VXO ORUR YLQFROR GL ELODQFLR ,
FRQWULEXWLYHUVDWLQHOVLVWHPDSUHYLGHQ]LDOHULGXUUHEEHURFRVuGLXQHJXDOHDPPRQWDUHLOULVSDUPLR
SULYDWR




GHO FLFOR GL YLWD KDQQR VRVWHQXWR FKH O·LQWURGX]LRQH GL WUDVIHULPHQWL LQWHUJHQHUD]LRQDOL DWWUDYHUVR
SURJUDPPLSUHYLGHQ]LDOLQRQDYUHEEHDOFXQHIIHWWRVXOULVSDUPLRSULYDWR
7DOH LSRWHVL IRQGD OH VXH EDVL VXO WHRUHPD GHOO·(TXLYDOHQ]D 5LFDUGLDQD
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PDVVLPL]]DQGRODSURSULDIXQ]LRQHGLXWLOLWj ) , ( 1 , 2 , 1 + t t C C u GRYH
t C , 1 UDSSUHVHQWDLOFRQVXPRGHLODYRUDWRULQHOSHULRGRWH
1 , 2 + t C qLOFRQVXPRGHLSHQVLRQDWLQHOSHULRGR 1 + t 3HUDYHUHYDORULHVSOLFLWLGHOFRQVXPRHGHOO·XWLOLWjXWLOL]]LDPRXQD
IXQ]LRQHORJOLQHDUH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1 - t L DQ]LDQLLQSHQVLRQH
SRLFKpODSRSROD]LRQHFUHVFHDOWDVVRQ
1 ) 1 ( - + = t t L n L ,VDODULFUHVFRQRLQYHFHDOWDVVRJHTXLQGL
1 ) 1 ( - + = t t w g w 3HU









1 , 2 , 1 ln ln max + + t t C C 
VRJJHWWRDLYLQFROL

t t t s w C - = , 1 
 ) 1 ( 1 1 , 2 + + + = t t t r s C 
GRYH t s UDSSUHVHQWDLOULVSDUPLRLQGLYLGXDOHVFHOWRGDOO·LQGLYLGXRH




t t w s 5 . 0




















t t t s w C - - = ) 1 ( , 1 q 
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w s q  
&RQO·LQWURGX]LRQHGHOVLVWHPDSHQVLRQLVWLFRLOULVSDUPLRLQGLYLGXDOHVLULGXFHGLXQDPPRQWDUHSDULDOYDORUHDWWXDOL]]DWR
GHLEHQHILFLSUHYLGHQ]LDOLIXWXULSDULD ) 1 /( 1 1 + + + t t r b 
,QXQVLVWHPDDULSDUWL]LRQH²FRPHJLjYLVWRQHOSDUDJUDIR²LOYLQFRORGLELODQFLRGHOVLVWHPDq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1 - = t t t t L b L w q  
3HUFXLLEHQHILFLSUHYLGHQ]LDOLGLVWULEXLWLDJOLDQ]LDQLQHOSHULRGRWVRQRSDULD
 
1 ) 1 )( 1 ( - + + = t
Rip





t w x s ] ) 1 [( 5 . 0 q q - - =  
$OO·DXPHQWDUHGHOO·HIILFLHQ]DGHOVLVWHPDSUHYLGHQ]LDOHULVSHWWRDOPHUFDWRGHLFDSLWDOL[LOYDORUHDWWXDOHGHLEHQHILFL
SUHYLGHQ]LDOL IXWXUL DXPHQWD  0 / ³ dx dbt  H GL FRQVHJXHQ]D OD ULGX]LRQH GHO ULVSDUPLR LQGLYLGXDOH VDUj PDJJLRUH
 0 / £ dx ds
Rip
t H 0 / £ t
Rip









t w s ) 2 1 ( 5 . 0 q - =  
6HDOULVSDUPLRLQGLYLGXDOHVLDJJLXQJHLOULVSDUPLRYHUVDWRVRWWRIRUPDGLFRQWULEXWLSUHYLGHQ]LDOLQHOIRQGRSHQVLRQHSDUL
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UDJLRQHYROH GL DVVHQ]D GL XQD FRPSOHWD UHD]LRQH ´ULFDUGLDQDµ GD SDUWH GHJOL LQGLYLGXL
ULVSDUPLDWRULFRQVXPDWRUL
 O·LVWLWX]LRQH GL XQ VLVWHPD D ULSDUWL]LRQH ULGXFH OD IRUPD]LRQH GL
ULVSDUPLRO·DFFXPXOD]LRQHGLFDSLWDOHHTXLQGLLO3LOSRWHQ]LDOH/DFRQYHUVLRQHDOODFDSLWDOL]]D]LRQH





8Q VLVWHPD SUHYLGHQ]LDOH D FDSLWDOL]]D]LRQH SRWUHEEH ULVROYHUH WDOL DQRPDOLH LQIOXHQ]DQGR
SRVLWLYDPHQWH QHO OXQJR SHULRGR LO WDVVR GL ULVSDUPLR SULYDWR H TXLQGL LO ULVSDUPLR QD]LRQDOH H
O·DFFXPXOD]LRQHGHOFDSLWDOHIDYRUHQGRTXLQGLODFUHVFLWDHFRQRPLFD
*OLHIIHWWLGLXQDSULYDWL]]D]LRQHGHOODSUHYLGHQ]DVRFLDOHULPDQHFRPXQTXHXQDTXHVWLRQHDQFRUD









































,Q VHFRQGR OXRJR L EHQHILFL SUHYLGHQ]LDOL VRQR UHVL GLVSRQLELOL VROR TXDQGR O·LQGLYLGXR YD LQ
SHQVLRQHSRLFKpLOYDORUHVFRQWDWRGHLEHQHILFLFKHVLULVFXRWHUDQQRQHOSHULRGRGLSHQVLRQDPHQWR ²

























































GHYH RUD VRVWHQHUH XQ QXPHUR VHPSUH FUHVFHQWH GL LQGLYLGXL QRQ SL SURGXWWLYL JHQHUDQGR XQD
QRWHYROHSUHVVLRQHILVFDOH
2VVHUYDQGR OH HODERUD]LRQL GHL GDWL H OH SUHYLVLRQL HIIHWWXDWH GDO &RQVLJOLR G·(XURSD 
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LQYHVWLPHQWR FKH KD SHUPHVVR XQD PDJJLRUH GLYHUVLILFD]LRQH GHO SRUWDIRJOLR² FRQ FRQVHJXHQWH
ULGX]LRQHGHOULVFKLR²DQFKHSHUJOLLQYHVWLWRULSLSLFFROLODULGX]LRQHGHLFRVWLGLLQYHVWLPHQWR
PHGLDQWH IRQGL OD VHPSUH PDJJLRUH GLIIXVLRQH GHOO·LQYHVWLPHQWR D]LRQDULR WUD LO SXEEOLFR FKH
ULSDUWHQGRLOULVFKLRWUDXQPDJJLRUQXPHURGLLQGLYLGXLWHQGHDQFKHDULGXUUHLOSUHPLRULFKLHVWRVXOOH
D]LRQL



























FRUUHODWL HG L VRJJHWWL VRQR UD]LRQDOL HG DYYHUVL DO ULVFKLR OD GLYHUVLILFD]LRQH GHOOD ULFFKH]]D








FRPSRQHQWL &RVu SRLFKp WDOL ULVFKL VRQR DOPHQR SDU]LDOPHQWH LQGLSHQGHQWL OD SDUWHFLSD]LRQH
FRQWHPSRUDQHDDLGXHVLVWHPLRIIUHDLVRJJHWWLXQDFHUWDSRVVLELOLWjGLFRPSHQVDUOL 















OD FRVWUX]LRQH GL XQVLVWHPD PXOWLSLODVWUR D FDSLWDOL]]D]LRQHSDU]LDOHGDVRVWLWXLUHDOVLVWHPDDWWXDOH
/·HOHPHQWR SULQFLSDOH GL QRYLWj q GDWR GDOOD FRHVLVWHQ]D GL JHVWLRQH SULYDWDGHL IRQGL VX FXL
FRQIOXLVFRQRLULVSDUPLSHQVLRQLVWLFLGHOODSRSROD]LRQHHGLXQPHFFDQLVPRSXEEOLFRILQDQ]LDWRGDO
UHJLPHILVFDOHDYHQWHORVFRSRGLUHGLVWULEXLUHLUHGGLWLDOOHFODVVLGLODYRUDWRULFRQUHGGLWLSLEDVVL/D
FRHVLVWHQ]D GHL WUH SLODVWUL FRVWLWXLUHEEH XQD VRUWD GL GLYHUVLILFD]LRQH  VXL GLYHUVL WLSL GL JHVWLRQH
SXEEOLFD H SULYDWD VX GLYHUVH IRQWL GL ILQDQ]LDPHQWR GD ODYRUR H GD FDSLWDOH H VWUDWHJLH































SURSRU]LRQDOL DL UHGGLWL GD ODYRUR HG DXPHQWDQR FRQ L JXDGDJQL GHOO·LQGLYLGXR ILQR DG XQ WHWWR
PDVVLPRLQ&LOHYLHQHLQYHFHRIIHUWDODJDUDQ]LDGLXQDSHQVLRQHPLQLPD 
9LVRQRGXQTXHLPSRUWDQWLGLIIHUHQ]HVHJXDUGLDPRGDYLFLQRO·DSSOLFD]LRQHGHOODUDFFRPD QGD]LRQH
GHOOD :RUOG %DQN QHO PRQGR,QDOFXQLSDHVL&LOH0HVVLFR(O6DOYDGRUH.D]DNLVWDQLOSULPR
SLODVWURSXEEOLFRPLUDDJDUDQWLUHVHPSOLFHPHQWHXQDSHQVLRQHPLQLPD 









































































































PHQ]LRQDWR *OL HOHPHQWL FKH DFFRPXQDQR OH GLIIHUHQWL ULIRUPH JLj DQDOL]]DWL QHO GHWWDJOLR LQ
SUHFHGHQ]DSRVVRQRFRVuHVVHUHVLQWHWL]]DWL


























































,PSOLFLWR ,3' VLD FLUFD L  GHO 3LO YLHQH XJXDOPHQWH GDWD OD SRVVLELOLWj DL ODYRUDWRUL DWWLYL GL
VFHJOLHUHWUDLOSXEEOLFRHGLOSULYDWRLOVHWWRUHSXEEOLFRKDLQROWUHLPSRVWRSHUOHJJHYHUVDPHQWL
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SUHYLGHQ]LDOL SXEEOLFL SRVVRQR HVVHUH SULQFLSDOPHQWH ULFRQGRWWH DOOR VTXLOLEULR ILQDQ]LDULR FKH
FDUDWWHUL]]DYDLUHJLPLSXEEOLFLFRQXQ·DFFXPXOD]LRQHGLSDVVLYLWjVHPSUHSLLQFLVLYDDFDXVDGHO
GHILFLWLQVRVWHQLELOHHGHOXGHQWLDQFKHQHOSHUVHJXLPHQWRGLRELHWWLYLGLUHGLVWULEX]LRQHHGHTXLWj 












GHOOD ULIRUPD PHVVD LQ DWWR LQ WDOL SDHVL q FKH LQYHFH GL DYHUH FRQWL LQGLYLGXDOL VFHOWL GDL VLQJROL























8Q DOWUR LPSRUWDQWH HOHPHQWR FKH FRQWUDGGLVWLQJXH TXHVWL WUH SDHVL q OD SUHVHQ]D QHO YHFFKLR
VLVWHPD GL SLODVWUL SXEEOLFL SLXWWRVWR PRGHVWL O·$XVWUDOLD DYHYD LVWLWXLWR VROR XQD SURWH]LRQH GHL















SHQVLRQL DL ODYRUDWRUL LQDWWLYL GHOOR VWHVVR SHULRGR SLXWWRVWR FKH HVVHUH LQYHVWLWL DEELDP R TXLQGL
DQFRUDXQ3$<*
7DOL SLDQL FDWWXUDQR FRPXQTXH DOFXQL YDQWDJJL WUD FXL LO IDWWR GL SDJDUH EHQHILFL SHQVLRQLVWLFL





















5DSSRUWR GHOOD :RUOG %DQN PD OH q VWDWR LPSRVVLELOH DIIURQWDUH JOL HOHYDWL FRVWL GL WUDQVL]LRQH














PRPHQWR L GLULWWL DFTXLVLWL GDL SHQVLRQDWL H GDL ODYRUDWRUL DQFRUD LQ DWWLYLWj





OD WUDQVL]LRQH GRYHQGR ILQDQ]LDUH VLD LO IOXVVR GHO YHFFKLR VLVWHPD FKH OD QDVFLWD GHO QXRYR D
FDSLWDOL]]D]LRQH










1HO SHULRGR GL WUDQVL]LRQH LPSRUWDQWH VDUHEEH FDSLUH TXDOH VFHOWD HIIHWWXHUHEEHUR JOL LQGLYLGXL
DOO·LQL]LRGHOODORURYLWDODYRUDWLYD(VVLVLWURYHUHEEHURGLIURQWHDOODVFHOWDWUDGXHGLIIHUHQWLWLSRORJLH












































































































YHUVDPHQWR GL FRQWULEXWL QHL IRQGL SHQVLRQH HG XQD SDUDOOHOD ULGX]LRQH GHL FRQWULEXWL YHUVDWL QHO











GL ODYRUDWRUL FKH GHYRQR JDUDQWLUHLOSDJDPHQWRGHOOHSHQVLRQLYLJHQWLDWWUDYHUVRLOSDJDPHQWRGL
FRQWULEXWL YHUVDWL QHO VLVWHPD D ULSDUWL]LRQH HG LO SDJDPHQWR GL LPSRVWH H FRQWHPSRUDQHDPHQWH






HFRQRPLFL LPSRQJRQR XQ LPPHGLDWR H WHPSHVWLYR LQWHUYHQWR SHU VFRQJLXUDUH OD FULVL GHL VLVWHPL
SUHYLGHQ]LDOLGLWXWWRLOPRQGR
(·SLFKHPDLHYLGHQWHFKHXQVLVWHPDSHQVLRQLVWLFRFKHVLDVROWDQWRSXEEOLFRHILQDQ]LDWRFRQLO
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